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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OMOJIOTMH TEOPETHUECKYIO OCHOBY IS
ompeneseHus MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TNperMeTra
«buosorusi»  coctaBwiIM: KoHUenTtyaiaeHble mnoioxenns DPIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, CONepKaHus, pE3yJbTaTOB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENSIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit @Denepanu, a TakKe TMOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECIEUSHUN
CYIIIECTBOBAHMS YeoBeuecKoro oomecTBa. COTrIacCHO Ha3BAaHHBIM IOJIOKEHUSM,
ornpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI 10 OUOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu JaéT MpEACTaBICHHWE O IMeIax, 00 oOiei
cTparerud OOydYeHHs, BOCIUTAHUS W PA3BUTHSI OOYYaIOUUXCS CpEeACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
colepXkaHue, €ro CTPYKTypy, paclpeielieHne 10 pa3ieliaM ¢ TeMaMm,
PEKOMEHIyEMYIO TOCJEeI0BATEIbHOCTh U3yUeHUs y4eOHOTO Marepuasia ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOIO
mpoIiecca, BO3PAaCTHBIX OCOOCHHOCTEN 00yJarOIIIXCS.

B nporpamme mo OWONOTMM TakKe YYHMTHIBAIOTCS TpeOOBaHHS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YYEOHBIX JEeUCTBUM OOy4YaroMMXCS IO OCBOCHMIO COAEpKaHUA
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorum (10-11 kmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3y4YeHMHM OWOJIOTMM, Ojlaronapss 4yeMy B HeW
POCMATPUBAETCST HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHMM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINNA JTMYHOCTH, SKOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpase XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKPYXAIOIIeHd MPUPOTHON Cpene.
[ToaToMy Hapsxy ¢ U3ydeHHEM OOIeOMOIOrMYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OMOJIOTHHU YACICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: TPO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHUI 4YeslOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1€JecCO00pa3HOro TMOBEACHHUS B OKpYyXalollled NpUPOAHOW Cpeie, aHaiu3a
BIUSHUAS XO3SUCTBEHHOW ACSATENHHOCTA YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX WU
WCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHUSI K MPUKIIATHOW HATIPABICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 00ecreueHus



YCIOBUH ISl pEIICHUs] OJTHOM M3 aKTyaJbHBIX 3aJ1a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HopMHpOBaHHE y  OOy4aromuxcs
CIIOCOOHOCTH aIaliTUPOBAThCA K M3MEHEHHSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAeT BaXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 00O0OIIaeT 3HaHUS O KMBOW HpUpoje, e€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allMd W SBOJIOLUH, CO3MAET
yCIOBHUA  JJIA:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl,  (HopMuUpOBaHUS
(YHKIMOHATBPHONW T'PaMOTHOCTH, HABBIKOB 3JI0pOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K JKUBOH MPHUPOJE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe [T PEIIeHHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpegHero  obOmero  oOpa3oBaHuUs,  COLUAIN3ALUH
oOyuaromuxcs. M3yuenune 6uonorun obecreynBaeT ycaoBHs i (GOPMUPOBAHUS
WUHTEIJUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUH C
NPEICTaBICHUSAMU U3 IPYTUX YU4EOHBIX NPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHU
u reorpaduu. HazBaHHble MOJOXKEHUS O NpeJHA3HAYECHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocraBUIM OCHOBY Ui ONPEIEICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHMIO €r0 COJAEpXKaHUsS, MPEACTABIEHHOTO B MporpamMme IO
OHOJIOTHH.

Ot6op conepxanus yueOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TO3ULUH KyJIbTYpOCOOOPA3HOTO IOAXO0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYalOlIUeCs: JOJKHBl OCBOMTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYphl, OMNPENETSIONMNE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKpY’KaloUIle NMPUPOIHON cpene, BOCTpeOOBaHHBIE B IMOBCEIHEBHOM
KHU3HU M TIPaKTHUECKOW nesitenbHOCcTH. Oco0oe MecTo B STOW CHUCTeMe 3HaHUii
3aHUMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPbIE CIyX,aT OCHOBOM 1Ji (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHOJOTUYECKOr0 00pa30BaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHUs Yy4eOHOro MaTepuaia B IpPOrpamMMme 10
OMOJIOTHH OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYEHMSI 3HAHUM 00
OTIIMYUTETILHBIX OCOOEHHOCTAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy U
3BOJIIOIMH. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npenmeta «bruomorusy»
BBIJICJICHBI CJIEAYIOUINE cofepKaTenbHble TUHNM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «KieTka kak Ouomoruyeckas cucremay, «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOrooOpas3ne OpPraHUuYecKOro MHUpPay,
«DBOJIOLUSA KUBOU MPUPOAB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTI.

Lenp u3yuenus yueOHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE —
OBJIaJicHUEe  OOy4yaroLUMMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKMBBIX CHCTEM pa3HOIO paHra MW MpUOOpEeTeHHuEe yMEHMH
UCIIONb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUN B OTHOUICHHH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] PAa3IUYHbIX KU3HEHHBIX MPOOIIEM.

Jloctuxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1a4:

OCBOEHHE OOYyYalOIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUsX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MPAaBHIIAX, CIYXKaIIUX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHUpA, O
METOJlaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3al[MH, BBLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

dopMupoBaHre y OOYYAIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBbIX B3IJISI0B, WAEH M TOAXOJOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3alluy;

CTaHOBJIEHHWE Yy oOOyvarommxcs oOmeld KyJabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY)KAIOIIETO
MUpa KUBOM MpPHUPOAbI HA OCHOBAHMM 3HAHUI M OMNbITA, IOJYYEHHBIX IIpU
U3y4E€HUU OMOJIOTHH;

(GopMupoBaHHE Yy OOYYAIOIIMXCS YMEHMHM WIIIOCTPUPOBAaTh 3HAYEHHE
OMONOTMYECKUX 3HAHUM B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIMTAHUE YOEXKNEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIIOICHNS STUYECKUX
HOPM IpY MIPOBEIECHUHN OMOJIIOTUYECKUX UCCIIeI0BAHUM;

OCO3HAHHE IEHHOCTH OWOJOTMYECKHX 3HAHUW Ji TOBBIMICHUS YPOBHSA
IKOJIOTUYECKOMN KYIBTYPHI, A1 ((OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

MIPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU TSI
OLICHKH TOCJIEICTBUN CBOEH AESITENbHOCTHU 10 OTHOIIECHUIO K OKPYKAIOIIEH cpeae,
COOCTBEHHOMY 3[I0pOBBIO, OOOCHOBaHHME U COOJNIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oomero oOpaszoBaHusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MPeIMETHOMN 0051acTH «ECTECTBEHHO-HAYUHBIE TIPEAMETBDY.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPEIHETO 001Iero 00pa3oBaHus
otBoauTcs 68 vacoB: B 10 kinacce — 34 yaca (1 yac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COJEPXAHUE OBYUYEHUA
10 KITIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (QOpMUpPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl MO3HAHUS KUBOM MPHUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kiaccuukanus, MOACIMPOBAaHUE, CTaTHCTUYeCKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IUYHBIX METOAOB IpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3aIHs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ononoruu. OTinume
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpPraHU3alMU OMOCUCTEM:
MOJIEKYJIAPHbIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISUIUOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOCEPHBIH.

JdemoHncTpanun:

Tabmuibl 1 cxeMbl: «OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpPTaHHU3AIUN
YKUBOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMHu4ecKHil COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpPOJIEMEHTBHI,
MHUKpPO3JIEMEHTBL. Bosia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHnnmble 1 3aMEHUMBIE aMUHOKUCIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU



CTPYKTYpbl ~O€NKOBOW MOJEKynbl (NEpBUYHAsA, BTOPUYHAS, TpPETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME cBoHcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®depmeHTsl — Ouonormyeckue KaraiauzaTtopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuyHocts. KodepmenTsl. ButamMuHbI.
OT1nuynst epMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

YrneBompl:  MoOHOcaxapuibl (TJIIOKO3a, pubo3a ©  JIe30KCHUpHb03a),
aucaxapujibl - (caxaposa, JIaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
1EeJUII0103a). buonornyeckue GyHKIIMM YriIeBOIOB.

Jlunuael:  Tpurauuepuabl, ¢Gocdonunuasl, crepounsl. ['mapodunsHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
yTJ€BOJIOB, OEJIKOB M JTUMUA0B KaK HICTOYHUKOB SHEPTHUU.

HykneunoBesie xkucnotrel: JHK u PHK. Hykneornasl — MOHOMEpHI
HyKJIenHOBBIX KUCH0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynknuun PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[{utonorus — Hayka o kietke. Kiierounas reopust — npumep B3aMMOAECHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTo1bl U3yUeHUs KIETKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIIETOK:
3aMKHyTasi HapyxHass mMeMOpana, monekynbl JJHK kak renermueckuii ammapar,
CUCTEeMa CHHTe3a Oerka.

Tunsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. (OcoOEHHOCTH
CTpPOEHHUsI MpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKMUBOTHOM U
I'pUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{lutomnnazma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, ammapar I'onbmxu,
au30CcoMbl. [10yaBTOHOMHBIE OpPraHOWbl KIIETKW: MHUTOXOHIPHUH, IJIACTUJIBI.
[IpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mumactua. HememOpanubie
OpraHoOubl KIETKU: PHUOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHUOIH, PECHUUKH,
KIyTUKH. ODyHKIMY OPraHOMJO0B KJIETKU. BKiroueHus.

SAnpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: siepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEH.



Tabmuubr n cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbI BOJIB, «brocnuTes 6enka», «CTpoeHne MOJICKYJTbl OemKay,
«Ctpoenue ¢pepmentay, «Hyknennosrie kuciaotel. JJHK», «Ctpoenue monekynbl
ATD», «CtpoeHrEe 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuan».

OOopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpYyAOBaHHME Jisi TPOBEACHUS
HAOJIOCHUM, H3MEPEHHI, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPACTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTaIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl W KaTajlasbl).

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTEHUI,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTadomM3M. ACCUMUIIAIUS (TUTACTHYECKUT OOMEH) 1
JUCCUMUJIISIUA (PHEPreTUuecKuii OoOMEeH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTtabonm3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTabonu3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (Qa3bl (¢oTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (HhOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. Bausiaue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNIe OakTepuu. 3HaYECHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJI€.

OHepreTuuecknii oOMeH B KieTke. PaciiernsieHue BelecTB, BBIICICHHUE U
aKKyMyJUpPOBAaHHE OHHEPruM B KIETKE. OITambl SHEPreTHUECKOro oOMeHa.
['mukomus. bpoxkenue m ero Buabl. KucimopogHOe OKHUCIEHWE, WM KJIETOYHOE
JIbIXaHHE. OxucIuTEeNbHOE dhochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiun marpuunoro cunre3a. [‘enernueckas wunpopmauus u JIHK.
Peanuzanusi reHetnueckod uHopmanmu B KIETKe. |'@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpunuus — matpuusblii cuate3 PHK. TpaHcnsuus — 6unocunTes
Oenka. Otanbl TpaHchsiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.



Heknerounsie ¢popmel xu3Hu — Bupycsl. Mctopus otkpeitust BupycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bome3nn pacTeHmii, >XKMBOTHBIX H YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — Bo3Oyaurtens CIIM/la.
OOpatHast ~ TpaHCKpuIlLUs, peBepraza ©  uHTerpaza. llpodunakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konbuos, . Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunbel nuTaHus», «Meradoausmy, «MuUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Xmopomnacty, «®Potocunredyn, «Ctpoenne JIHK»,
«Ctpoenre u QPyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «baktepuodarn», «Ctpoenue u xu3HeHHbIH 1uka Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moaenu-anmnkauuu «Yasoenue [IHK wu Tpanckpumnuusy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOenb cTpykTyphl JTHK.

Tema 5. PasmMHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kietounplii 1UKI, WX >KU3HEHHBIM 1MWK KiIeTku. MHTepdaza m MUTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuuds MaTPUYHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JlunouaHeIi W TalJIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBI.  XPOMATHIBI.
[{uTosiOrMUeCKHEe OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murtosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUTO3A.

[Tporpammupyemast ruGesb KJIETKA — aromnTo3.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U mojaoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, II0YKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
crnopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHUPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEIEKIIUU.

[TooBoe pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Craguun wmeriosa. IIpoueccel, Mpoucxoasiiue Ha CTaausIX Meio3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrosep. bBHOJIOTMYECKUI CMBICT H
3HaYCHUE MEeNo3a.

['ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBeie Kene3bl: CeMEHHWKH W SUYHUKA. OOpa3oBaHHME W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SUIEKIeTKa) — CIepMaTOreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTeHorenes.



WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyssiius, opraHorere3. IloctaomOpuoHanmbHOE pa3BUTHE. THIIBI
NOCTAIMOPUOHANBHOTO PA3BUTHS: TMpsMOe, HempsiMmoe (JIMYMHOYHOE). BrnusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTaJUU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOAOTBOPEHHUE Y [IBETKOBBIX pacTeHH», «BereraTtuBHOE pa3MHOXKEHHUE
pacteHuii», «Jlenenue xkieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukn», «Pemmukanus JTHK», «Mutos»,
«Meino3y», «IIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHes y MICKONUTAIOIINX U
yeaoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

Oo6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMato30u bl
MJICKOIIATAIOWIETOY, «SMIEKIIeTKa MIIEKONUTAOMEro», «Kapuokunes B kinerkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «/leaeHue KIeTKu», MOJEelb
JHK, monenp meTada3zHoit XpOMOCOMBI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopaTtopHas pabora Ne 4. «/3ydeHuwe CTpoeHHUS TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPEMAPATAX).

Tema 6. HacjiecTBEHHOCTb U M3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTuku. Poias nuronoruu
U 3MOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKH. BKiaa poccuilckux M 3apyOexHBbIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (TruOpUI0IOTHUYECKU,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHsA. [ eHeTnYecKass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuaHoe CckpelmmBaHue. 3aKoH eAUHO-00pa3usi THOPUIOB TEPBOIO
nokoneHusd. IlpaBuno gomMuHHpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctotel ramet. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBbI ~ JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyrouee ckpeupanue. Menonp30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTsl OTIpEIeNIeHUsI TEHOTHUIA OCOOH.



CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAcJI€AOBaHUIO 'eHOB. HapylieHne cuenyeHrs reHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUSI HACJIEACTBEHHOCTU. [ eHETHUECKUEe KapThI.

['eHetrika mosia. XpoOMOCOMHOE OMNpeAeeHUE Mosia. AyTOCOMBI U MOJIOBBIC
XpoMocoMbl. ['oMorametrHeie W rereporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHibl K3BMEHUMBOCTH: HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (DUKAIIMOHHONW U3MEHYMBOCTH. BapualinoHHbIN psJl M BapyuallMOHHAs KpPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHbIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peaknuu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHNBOCTH.

HacnencTtBenHas, WM TE€HOTHIHYECKas, H3MEHUYMBOCTb. KoMOmHATHBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOMHATHUBHOMU
W3MEeHUYMBOCTA. MyTarmoHHasi "3MeHIHBOCTh. Kimaccudukamus MmyTamnuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTMYECKUX PSAI0B B HacieAcTBeHHOM n3menunBocty H. . BaBuiosa.

BHesinepHasa HacaeCTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKHU
YeJIOBEKAa: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKUN, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONpPEAEIEHNE FeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, FT€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-anamm3a. HacnencTtBeHHsie 3a00JieBaHUS YeEJIOBEKA: TI'€HHEBIC OOJC3HH,
00JIe3HU C HACJEJCTBEHHOMW MPEeapacioyiO)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue # reHeparthBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKHIX
Oosie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MIPEJOTBPAICHUH U JICYCHUN T€HETUUECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHncTpanun:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet ©W cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI U €ro LMUTOTCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOe  CKpeIMBaHUE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Metio3»,
«B3auMOIeNCTBUE  AJUICNIBHBIX TE€HOB», «l'€eHeTnueckue KapThl PACTCHUH,
JKUBOTHBIX U 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMUS,
CUEIUIEHHOro ¢ mnosiom», «Kapuotumbsl YelnoBeKa M KUBOTHBIX», «Bumsl



U3MEHYMBOCTHY», «MoaudukaunoHHas W3MEHYUBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

ObopynoBaHue: MoOJEIH-aNIUIMKAIMN  «MOHOTHOPUHOE CKPELIUBAHUE,
«HenonmHoe nmoMuHHMpoBaHue», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl W MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(dbOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «['opox moCeBHO.

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHne Moau(pUKAIMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSJla U BAPUALIMOHHOM KPUBOW.

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uiisl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKJICHHUE CEJEKUUH U JIOMECTUKAIIMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJBTYPHBIX pacTeHUM. LIEHTpBhl MPOUCXOKAECHUSI NOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbIi U MHAUBUIYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biM3kopoACTBEHHOE
ckpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpellMBaHUE YHMCTHIX JIMHUU.
['ereposuc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanénnas rtulpunmzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
NOJIy4YEHUE MOJMILIONIOB. JIOCTHXKEHMSI CEeNeKUMU pacTEeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHONOrUs Kak OTpacib NpPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHKeHepus. Kiletounbie KynbTypbsl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

DKoJlorMueckue M dthyeckue  npobiembl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBaHoB.

Tabnuiel u cxeMbl: kKapTta «lIeHTpbl NPOMCXOXKACHUS W MHOTro00pasus
KYJbTYPHBIX pacTeHuil», «Iloposbl 1OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzanus», «Padboter akanemuka M. ®@. MBanosay,



«Ilomumnounus», «OO0beKTH OuotrexHonorun», «Kierounsie KyabTypel U
KJIOHUpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJOB ¥ KOPHETIIIONOB JUKHUX (DOPM M KYJIbTYPHBIX
COpTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U MpakTHYECKHEe PadoOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHKEHUS CEJIEKIUU PACTEHUU H
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASE OHOJIOTHS.

[TpennochlIKu BO3HUKHOBEHHS SBOJIIOIMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopusi U €€ MecTo B OHMoNOoruu. BrnusiHue 3BOJIOMUMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONUU. [laneoHTONOrHYeCKHe: MOCIEI0BATEIbHOCTD
NOSIBJICHUST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckne: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auuus SMOPUOHOB pa3HbIX BUJIOB
NM03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHBIE,
pyIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y Bcex
OpPTaHU3MOB.

OpomonrionHas Teopuss Y. Jlapeuna. Ilpennochuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKylIME CWJIbI 3BONIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE TPH OTPAHUYEHHOCTH PECYPCOB, HEOMpEIENEHHAs M3MEHUYHUBOCTD,
O0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3BooIUH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomtonus. [Tonynsiuus kak equHUIA BUA U DBOJIIOLIMH.

JBrokymue cuiibl (paxTopbl) 3BOJIOLMKU BUAOB B Ipupoae. MyTalmoOHHBIN
IpoLEecC M KOMOMHATHBHAs W3MEHUYMBOCTH. llOmMynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3omsimus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoomui  (akTop 3BOMOIUUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco61eHHOCTh OpraHU3MOB KakK pe3yjibTaT 3Bojtouuu. [Ipumepst
IPUCTIOCOOICHUN Y OpraHu3MoB. ApoMop(h03bl U UANO0-aAANTALUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKoe.



MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HeCleUHAIN3UPOBAHHBIX NpenkoB. lIporpeccupyronias
criequanu3anys. AanTuBHAS paguaLus.

JdemoHcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnunp! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiie», «3apobIiIn
IO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy», «PDopmbel  0O0pbObI 32
CyLECTBOBaHHUE», «EcTecTBEHHBIM 0TOOp», «MHOroo0Opasue COpTOB PACTEHUI,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsumum»,  «MyTamnuonHas
U3MEHYUBOCTB», «Apomopdo3sdy, «Mnumoananramumy, «OOmas nereHepanus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema Mapmpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucnocobieHHOCTh OpPraHu3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA3OBAHHE.

ObopynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKPACKH,
Ha0Op TUIOAOB M ceMsH, Kosuiekuus «lIpumepbl 3aluMTHBIX MPHUCIOCOOJICHHUMN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HANpPABICHUS IBOJIIOLIMHU», OObEMHAs MOJENb
«CTpOeHHe roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, Koiekuus «DopMmbl COXpPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHui», Mozenb ammmukanus «llepekpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butue Hacexkomoro», «Passurne
JATYIIKW», MUKporpenapatr «/[pozopuna» (Hopma, Myrauuu (HOpMbl KpbUIbEB U
OKpacKH Tena).

JlabopaTtopHblie 1 npakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE H pa3BUTHE KU3HH Ha 3em.Ie.

JloHay4yHble TPENCTABICHHUS O 3apOXKACHHUU >XU3HU. HaydHble rumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M naHcnepMusa. XHUMHUYEcKas
3BOJIIOLIUA. AOHOTE€HHBIM CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX.
OKCHEepUMEHTAIIBHOE MOATBEPKICHUE XUMHYECKOU 3BOoMU. HavanbHbie 3Tansl
ouonoruueckoi ssomouuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHWE IPOTOKJIETKH. [IepBble KIETKM M HMX 3BOJIOLMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



PasButne xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepUOABl: KEMOPHUICKHUIA,
OPJAOBUKCKUU, CHITYPUUCKHM, T€BOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o3olickas 3pa ¥ €€ NepUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MNaJICOrC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa U IeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [I0siBIIEHNE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYecKOTO0 MHpa Kak OTpakeHHE H3BONMOUUHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

OBOJIOLHA Ye0BEKA. AHTPONOJIOTHs KaKk HayKa. PazButue npeacraBieHui o
MPOUCXOKJICHUHM 4YeloBeka. Meronsl u3ydyeHus aHTponoreHesa. CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.

HBuwxyme  cuibl  (pakTopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOmiecTBeHHbII 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIUU TPYZAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUM, YenoBek
pa3ymHbIii. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacrnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHASA
(eBpaswmiickas),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX pac K YCIOBHSM CYIIECTBOBAaHMS. ENMHCTBO 4YEJIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuupel u cxembl: «Bo3nukHoBeHune CoJHEYHOM CHCTEMBI», «Pa3ButHe
opraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHas  KIIETKay,
«IIpokapuotnueckast kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmme moan», «lpesHue moaun», «llepssie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKne pachb».

O6opynoBanue:  mynsixu — «lIpoucxoxaeHue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIJIETIKK WIIU
U300paKeHHs] KaMEHHBIX OpPYAHM MepBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEPHI,



pyOuna, ckpebna), TeOXpoHOJOrHMYecKass Tabnuma, Koyulekuus «Dopmer
COXPaHHOCTH MCKOTIAEMBIX KUBOTHBIX M PACTCHUI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€l).

Tema 3. Opranu3mMbl 4 OKpPY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pa3/ielibl IKOJIOTuU. MeTobl SKOJOTUYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3YyIIHAs, MMOYBEHHAs,
BHYTPHOPTaHNU3MEHHAA.

Oxonoruueckre (axktopel. Knaccudukanus skxonoruuyeckux (HakTOpOB:
abnoTtuyeckue, OWOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(haKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[IpucniocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsI.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMOICHICTBUM:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. lapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEUCTBUM I CYIIECTBOBAHUSA
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisanud. (OCHOBHbIE TIOKa3aTenu
HOMYJSIUKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCThH, MPHUPOCT,
Murpanus. J[mHaMuKka 9uCIEHHOCTH MOIYJISIITUN U €€ PeryJsIus.

JdemoHncTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabmuiber u cxemsl: kapta «IIpupomubie 30HBI 3eMany, «Cpeasl oOuTaHUS
opranusmoBy», «®Dotonepuoanszmy», «llomymamum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTHU MOMYJIsnn HHPy30puu-TyPenbkny, «[lumespie enm.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGoparopnas padbota Ne 3. «Mopdonoruueckue 0COOCGHHOCTH PACTCHUM M3
Pa3HBIX MECT OOMTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTU MOMYJSLUNA pa3HbIX BUJIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.



Coo0miecTBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAS,
POCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHstne 00 »3KocucTemMe u
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbI. [IMIleBble 1LIEMM U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMbI: Ouomacca, NPOAYKIHUsA. DKOJIOTHYECKUE
nupamMuibl: MPOIYKLIMHU, YHUCJIEHHOCTH, Ouomacchl. CBOHCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCUCTEMAa XBOIHOTO
WA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOTE€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazne kak ¢aktop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Onochepbl Kak
r100aJbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBecMe€ M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE Kbl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Onocdepe.
['oGanbHbIE IKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHHE PUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpPABJICHUS MPUPOJHBIMU pecypcaMd U MX HUCHOdb30BaHue. JloCcTHKeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JdemoHncTpanun:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmumpl u cxemsl: «Ilumessie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbsie coobmiectBay, «llenu nuTanusy, «IKoJOTHYECKass TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buonenos BomoéMa», «ArpouneHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JEWCTBHS Ha  OpUpony», «BaxHeMIIMEe HMCTOYHHUKHU
3arpsi3HEHUs] BO3/AyXa U TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas coCTaBisIOIIAs
ounochepr», «DakTophl Aerpaganuu mnousy», «llapHukoBeiil a3 dext», «DakTopbl
paarMoaKTUBHOTO 3arpsiz3HeHus: Ouocdepnl», «OO0mas cTpykTtypa Ouocheps,



«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI 3kpaH Ouocdepn»,
«KpyroBopot yrinepoaa B Ouocdepe», «kKpyroBopot a3ora B mpupoze».

Oo6opynoBanue: Mojenb-anmnKanus «TunuuHbie OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», kKomuiekuuu «buonenosy, «Bpeaurenu BakHenmmx
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKLIMHU PpacTEeHUH H
KUBOTHBIX, MPHUHAJIEKAIIME K Pa3HbIM 3KOJOTHYECKHM TpYIaM OJHOTO BHUJA,
Kpacnas kuura Poccuiickoit @enepanuu, H300paKE€HUS OXpaHIEMBIX BHUIOB
pPacTeHU U )KMBOTHBIX.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHSI  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro  OO0Iero  0oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHYHOCTHBIX pe3ylbTaTOB OCBOCHHS mpeameTa «buomorwsy»
BBIICJICHBI CIICAYIOIIME COCTABJISIONINE. OCO3HAHHME O0YYarOUUMUCS POCCUHUCKOU
IpaKIaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINPENCNICHUI0, HaJu4Yhe MOTHUBAIlMK K OOY4YEHHI0O  OHOJIOTHH,
IIEJICHATIPABIICHHOE Pa3BUTHE BHYTPCHHHX YOEKICHUNU JWYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH M HMCTOPHUYECKUX TPATUIINNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIMMUXCs PYKOBOJICTBOBATHCS B CBOCH
JEATETLHOCTH II€HHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, TPHUCYIIMMH CHCTEME
OMONOTHYECKOTO  O0pa3oBaHUs, HAIMYHUE OSKOJOTHMYECKOTO IPABOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS TpeaMera «brosjorus» mocTuraroTcs B
CAMHCTBE YYCOHOW ¥ BOCIHTATEIBHOW JCATEIBPHOCTH B COOTBETCTBHH C
TPaJANIIMOHHBIMUA POCCUHUCKUMHE COIIMOKYJIbTYPHBIMUA, HCTOPUIECKUMU B TYyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, TPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOINO3HAHUS, CaMOBOCIUTAHUS H
CaMOpPa3BUTHS, PAa3BUTHS BHYTPEHHEH TO3WIMM JIMYHOCTH, IAaTPUOTU3MA,
YBaXXCHUS K 3aKOHY M MPABOIOPSAKY, YEJIOBEKY TPYJa U CTApIIEMy MOKOJCHHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICIUI0 U



TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn ®epepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCT TPAKIAHCKON MO3HUIINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, YyBaKEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIIBHOCTA TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIbHBIX 3a7a4, BHITTOJIHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMH U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENLCKUX 3aJa4, YBaXKHUTEIBHOIO
OTHOIIIEHUS K MHEHHIO OIMOHEHTOB TIPH OOCYXXICHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYBCTBA OTBETCTBEHHOCTHU IEPEN]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE M HACTOSIIEEe MHOTOHAIMOHAJILHOTIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ], POCCHUUCKMX YYEHBIX B CTAHOBIICHHE U
pa3BuUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAOY;



3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOEHUE YCTOWYUBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBUM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY OBbITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAHHUE IMOIMOHAIBHOTO BO3AECHCTBHS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronmoJTyuns:

NOHMMAHUE W peaju3alus 300poBOro u Oe3omacHoro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DHU3UUECKOMY U NICUXUYECKOMY 3710POBBIO;

MIOHMMAHUE LEHHOCTH TNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TIOCIEJCTBUN W HENPUSTUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTMBHOM JEATEJIBHOCTH TEXHOJOTHMYECKOW U COLUAIBHOMU
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, IIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K pa3inuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BbBIOOP Oyaymied npodeccu W peaau30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHNU BCEH KU3HM;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS;



NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: TNPUOOPETEHHE OIbITa
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX TMOCIEACTBUM Jid
OKPYXaroUEen Cpeibl;

OCO3HaHHUE TrI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJieM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpEeTaeMble MpU H3YYECHUH OHOIOTHH
3HaHWST W YMEHUS TPU PEHICHUH TpoO0IeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOZEHUE  TpaBWUJ  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pABHOBECHS B SKOCHCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChephl);

AKTUBHOE HEMNPUITHUE JEUCTBUM, NPUHOCAIIMX BpPEd  OKpYXKaroueu
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIATrONPHUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATh HUX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKON JIE€ATEIbHOCTH 3KOJOTUYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOW MPAKTHUKU, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUDE;

COBEpPUICHCTBOBAHUE S3bIKOBOM M YWTATEJIbCKOM KYyJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHMMaHHE creuu@UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATHFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NpeAcTaBieHus] 00 OKpYXalollleM MHUpE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKA U
oO1iecTsa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelieHuu MpodiieM
COXpaHEHUs MPUPOJHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIlaTh PEeCypcHble  MpPOOJEeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOsieM U
ofOecrieueHHss  mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTUYECKUX 3HAHUH B IENsIX
NOBBIIIEHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak



COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'PaMOTHOCTH OOydaromuxcs, Gpopmupyemon
IpU U3Y4eHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS Ul aHalu3a W
OOBSICHEHUS SBJICHUI OKPY>KAIOIIET0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOUINXCS JAaHHBIX C HENbI0 MOJTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBbHO HCIOJIb30BATh OMOJIOTHMYECKUE 3HAHUS JIS
peleHust Mpo0JieM B peallbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHHME IICHHOCTH HAyYHOW JEATENbHOCTH, FOTOBHOCTH OCYILECTBIIATH
NPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUIYAIHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  00Opa3oBaHUIO H
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAHMU IO OHMOJIOTUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUSI y4eOHOro mpemmera «buomorwsy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMHUPOBAHUS MHPOBO33PEHUSA OO0YyYaIOIINXCS
MEXIUCIUIUITMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
LEJIOCTHOCTh HAy4YyHOW KapTHHBI MHpa M CHEHUPUKY METOJOB MO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJIEHHUE, IPOLECC,
CUCTEMa, Hay4YHbIM (aKkT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEIOBaHNE,  HaONIOJEHHWE, U3MEpPEHHe,  OJKCIePpUMEHT U  JAPYTuXx),
yHUBEpCalbHble Yy4yeOHbIe JAeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

peryJsSTUBHBIC), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
TPAaMOTHOCTH ¥  COIMAJBLHOM KOMIIETEHIIMH OOyYaroIMXCsA, CIOCOOHOCTH
oOy4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHbIE yYeOHBIE JCHCTBHS B
MI03HABATEJILHOMN M COIIMAILHON MPaKTHKE.

MertanpenmMeTHble pe3yibTaThl OCBOEHHUS TMPOTPaAaMMBbI CPEIHEro OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICI



OMOJIOTHYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSA3U C IPYTUMH MOHATUSAMH );

ONPENEIATh LENIW JCATENIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMUECKHUE MOHITUS Ul 00bACHEHUs (PAKTOB U SIBJICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKIEHUA (MHIAYKTUBHBIC, JE€IyKTUBHbBIE, II0
aHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYMsI B paccMaTpUBAaEMBbIX
SBJICHUSX, (DOPMYIMPOBATH BHIBObI U 3aKIIIOUCHUS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€il M OTHOLICHUM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEUMHA  Ppa3HOro  pojAa,  BBISBIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHHs NPOOJEMbl C YYETOM aHaIM3a MMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU NOCIIEICTBUM JAEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAaMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHU IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JINYHBIX METONOB MO3HAHHUS;

WCIIONB30BaTh PA3JIMYHBIE BHIBlI JESITENBHOCTH 10 MOJYYEHHUIO HOBOTO
3HAHUS, €ro HHTEpHpeTanuy, NpeoOpa3oBaHUI0 W IPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM UUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaATENbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

BBIBIITh IIPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PEIICHUS, HaXOAWTh apryMEHThI Ui JOKa3aTeJIbCTBA
CBOUX YTBEPKICHUM, 3a1aBATh ITAPAMETPHI U KPUTEPHUH PELLICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;



OCYIIECTBIISITh 1IEJCHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO M IPAKTHUYECKYIO 00JIacTH
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHMTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh
UHGOPMAIIMIO PA3INYHBIX BUJOB U (POPM IMpEACTaBICHUS, KPUTHUECKH OLIEHUBAThH
e€ JOCTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynHMpoBaTh 3aPOCHl U MPUMEHSITHh PA3IUUYHbIE METOABI MPH MOUCKE U
otbope Ouosiormueckoil nHpoOpMaIuu, HEOOXOIUMOMN NJIsi BHIMIOTHEHUS y4eOHBIX
3ajady;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (HOpPMY  MpPEICTaBICHUS
ouonoruueckor nHpopMauu (Cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa Mpu paboTe ¢
Ouonornueckoil MHpOpMalUMel: TPUMEHSATh XHUMHUYECKHe, (U3NYECKHe U
MaTeMaTHUYeCKUe 3HAKHM U CUMBOJIbI, (hOpMyIbl, aO0peBHATYpY, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HATrJISITHOCTH;

BIaJeTh  HaBbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpPMAINH,
uH(GOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBgJlaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH el CTBUSIMM:

1) oO61eHme:

OCYILIECTBIIATh KOMMYHHKAIIMH BO BCEX cepax KHU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHH IO CYIIECTBY OOCYXaaeMoil TeMmbl (YMEHHE 3aJaBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHHS MpeiiaraeMon
3aJja4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYaCTHHUKOB
Janora Ui JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, IMPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYalluH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;



BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIICHUS M B3aUMOJCUCTBHS, MOHUMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS NIPU PEIIeHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)XI0Tr0 WieHa KOJIJICKTUBA;

NpPUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPraHW30BBHIBATh U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUIKEHHUIO: COCTaBIIATH IUIAH JEHCTBUU,
pacmpeienaTh pojud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXXJOTO YYAaCTHHKA KOMaHIbl B
001 pe3ynbTaT o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBaTh MHJIEU C TMO3ULIHMH HOBU3HBI,
OpUTHUHAJIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIHATHBHBIM.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JI BBIABJICHHUS NpoOJIeM U HX
pEIIeHNs B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BEIOMpATh HAa OCHOBE OHWOJIOTMYECKMX 3HAHWMA IIEJEBBIE M CMBICIIOBBIE
YCTAaHOBKU B CBOMX JIEUCTBHSIX M MOCTYINKAaX MO OTHOILIECHUIO K >KHUBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEILHYIO JCSITEIBHOCTD, BBISIBISATH
po0IeMbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIEC 3a7]a4 B 00pa30BaTEIIbHON
NESATEeTLHOCTH U KU3HCHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNOUYTEHUMH;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peluIeHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBII YPOBEHD.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCHUTh KOPPEKTHBBI B JCATEIBHOCT,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHUM, UCIOJB30BaTh MPUEMBI pe(IeKCU Uil OLEHKHM CHUTyalluH, BblIOOpa
BEPHOTO PEILECHUS;

YMETh OLEHUBATH PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIKEHUIO;

IIPUHUMATh MOTHBBI W apPryMEHTBl IPYrMX IIpM aHaJIM3€ pe3yJbTaTOB
NESATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U NPABO APYTUX HA OIIUOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3UIMH IPYTOro YEIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorusp»
Hay4yHbl€ 3HAHUSA, YMEHUS U CIOCOOBI AEUCTBUN MO OCBOEHMIO, UHTEPIPETALUU U
npeoOpa3oBaHNIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMuYHBIX Y4€OHBIX CUTYallUsiX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C Ouosnorueid. B mporpamme mnpenMerHble
PE3yJIbTaThI IPEACTABIEHBI 110 F0JIaM O0yUYEHUSI.

ITpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHoro mpenmera «buonorus» ¢ 10
KJlacce IOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAayYyHOM KapTUHbI MUpPa M HAyYHOTO MHPOBO33PEHMS, O BKJIAJAE POCCUMCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATIHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHME OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (OOMEH BELIECTB U IPEBpAllCHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJsilMsl), YPOBHEBAs OPraHU3ALUs JKUBBIX CUCTEM,



CaMOBOCIPOU3BEAEHUE (PENPOYKIIHS ), HACAEACTBEHHOCTh, U3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1IeHTpax MHOTooOpas3us u
MPOUCXOXKJICHUS KyJIbTypHbIX pactenuii H. . BaBuioBa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOJEHUE U
ONMCAaHHUE JKUBBIX CUCTEM, IMPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOTYYSCHHBIX
pEe3yJIbTATOB, MCHOJIb30BAHHBIX HAYYHBIX MOHSATHMN, TEOPUM M 3aKOHOB, YMEHHUE
JIeTaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJEATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB U MPEBpAILICHUS PHEPIUH B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M HHEPreTMYecKoro oOMeHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUSA, PA3MHOXEHHUS, HWHIMBUAYAJIbHOTO Pa3BUTUA  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TMOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB W SIBJICHUM, IUIS NPUHATHS NPAKTUYECKUX PELICHWHW B IOBCEAHEBHOU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbSI M 370pPOBbA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY KaloIen
OPUPOIHON cpefe, MOHMMaHHWEe HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOU ounonoruu 51 OMOTEXHOJIOTUI JUISL pPalMOHATIBHOIO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »JJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CICIUICHHOE HAaclel0BaHWe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJsl MpelcKa3aHUsl HACIEIOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOIIOIATH
IpaBuJia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKHM OLEHUBATh U HHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMUECKOTO  COAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmnapat OMOJOTHH.

[IpenMeTHbIC pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 11
KJlacce TOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKUX H
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIHHOM
I'PaMOTHOCTH YeJIOBeKa JJIsl pEIICHHS KU3HEHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
BUJI, TIOMYJISAINSI, TEHOMOH/I, IBOJIONMS, ABUKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
MIPUCIIOCOOICHHOCTh OPTaHW3MOB, BHI000pa30BaHME, JKOJIOTHUECKHE (PaKTOPHI,
DKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBHI, PpEIYyLEHThl, [eNMH TMHUTAHUS,
AKOJIOTHYECKas pamMua, Onoreonenos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoiactBa K. M. Bbopa, uepemoBaHusi TJaBHBIX HANpaBICHUA U
nyteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHNUE U
ONHMCAaHUE JKUBBIX CHUCTEM, MPOILIECCOB U SBJICHHMA, OpPraHMU3alMs W TPOBEIACHHE
OMOJIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBI)KCHHWE  THIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXKIY HCCIECIyeMbIMH BEIUYUHAMH, OOBSCHEHUE TIOTYYCHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MTOJTYYCHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, TOMYJAIHHA, TPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeoIeHO30B W 3KOCHUCTEM, OCOOEHHOCTHM TPOIECCOB: HACIEICTBEHHON
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUS, MPUCIOCOOJICHHOCTH
OpPraHM3MOB, JEWUCTBUSA D3KOJOTHYECKHX (PAKTOPOB HA OpPraHU3MbI, MEepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMax, aHTPONOTEHHBIX HM3MEHEHHHA B
IKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB W OMOTCOXUMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
MIPOIIECCOB W SIBJICHWM, /IS MPUHATHS MPAKTUUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0ICHNST HOPM IPaMOTHOTO TIOBEICHHUS B OKPY KAIOIICH



IPUPOJIHON cpene, MOHUMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHY JIsl PALlMOHAIILHOTO MPUPOIOTIONIb30BAHMS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33/7a4d, COCTABISATH CXEMBI
HepeHoca BEIIECTB U YHEPTUU B IKOCUCTEMaX (LIENH MUTaHUS);

yMEHUE BBINOJHATH Ja0OpaTOpPHBIE W MpPAaKTHUYECKHE padoThl, COOII0AATH
npaBuiia mpu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIHIO
OMOJIOTUYECKOTO  COJEpXaHMSA, BKIIOYAIOIIYI0 TICEBIOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHHMKOB (CpeAcTBa MaccOBOW MH(OPMAILMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  [NIOOAlIbHbIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
0000113 6MONOTHYECKYI0 HHPOPMALIMIO U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO
UCTIOJIb30BATh MOHATHHHBIN anmapaT OMOJIOTHH.












TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne ni/mn P Konrtpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
but6mmoreka [IOK
1 b 2 .
HOJIOTIT Kk Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI I UX OpraHu3aIus 1 buGnnorexa [IOK
P I https://m.edsoo.ru/7f41¢292
3 XUMHYECKHUH COCTaB M CTPOECHHE KIIETKHA 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bu6munoreka LIOK
4 IKH3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHNE 1 HTHAMBUAYATIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpPTaHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UBMEHUMBOCTh 2 15 bubnuoteka [JOK
OpPTraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuunsi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 4




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM uudpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
! IBONMOKOHHAS GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HHU HA 9 0.5 bu6nuoreka [IOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opra"uusMel U OK aroas cpena 5 1 bubmmorexa LOK
p Py Karot pe https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
but6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 0 2.5







HHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO yacoB
Ne MpakTny = JJeKTPOHHBIE HH(PPOBDLIE
Tema ypoka KourpoJbH P P bp
n/n Bceero eCKHue o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThI
padoThI
Bbu6nuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Meroas! 103HaHUs )KUBOU Npupoabl. [IpakTueckas

2 abota Ne 1 «l/croab30BaHKE pa3IuYHBIX METOIOB IIPH 1 0.5 bubmorexa [TOK
P B p #OB TP ' https://m.edso0.ru/863e6122
W3YYCHUH OUOJIOTUYECKUX OOBEKTOBY»

3 buonorunyeckue CUCTEMBI, IPOIIECCH U UX U3YUCHUE 1 bubmorexa [TOK

> TPON i https://m.eds00.ru/863e6564
4 XHUMHUYECKUM cOCTaB KJIETKU. Boma 1 MuHepanbHbIe COIH 1 bubmorexa [IOK
e p https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
5 b .C 0 1
CITH. LOCTaB 1 CTPOCHHE DEIKOB https://m.eds0o.ru/863e6b72
depMeHThI — OMOJOTHYECKHE KaTaTu3aTOPHI.

6 JlaGopatopnas pabora Ne 1 «M3ydyeHue KaTaIuTHIECKON 1 0.5 bubmmoreka [IOK
aKTUBHOCTH (PEPMEHTOB (Ha MIPUMEPE aMIIIa3bl WIIH ' https://m.edsoo0.ru/863e6b72
KaTaJasbl)»

Bbu6nmuoreka [JOK
7 v L 1
[VIEBOIL. SR https://m.eds00.1u/863¢6870
Bbu6nuoreka [JOK
8 H .ATD 1
YIUICHHOBDIE KHCIOTRE https://m.edsoo.ru/863e6d5c
9 Hctopus u meToasl n3ydeHus kieTku. Knerounas treopus 1 bubmuorexa [JOK




https://m.edsoo.ru/863e6e88

10 Knetka kak 1ieinoctHas )KvuBasi cuctema

CrtpoeHue 3ykapuoTHYECKON KiIeTKH. JlabopaTropHas
abota No 2 «/3ydeHue CTpOeHHS KIETOK PacTeHUI bubmorexa LHOK

11 p - 6}"1 5 p . p ’ 0.5 https://m.edso0o.ru/863e6ff0
’KUBOTHBIX, TPUOOB U OaKTEepUil 01 MUKPOCKOIIOM Ha hitps-//m.eds0o.ru/863¢71 6¢
TOTOBBIX MUKPOIpENapaTax U UX OMUCAHUE»

bu6mmoreka [IOK

12 OOMeH BelIeCTB WU METa00IU3M hitps://m.cdsoo.r/863¢766¢
Bbu6nmuoreka [JOK

13 PorocHHTes. XemocnHTes https://m.edso0.ru/863e7¢98
. bubmuorexa [JOK

14 Sueprerueckuii 0bmen https://m.edsoo.ru/863e7aae
JKuznenHbiit Uk kinetku. [enenue kiaetku. MuTos.

15 JlaGopatopnas pabora Ne 3 «Habmonenne MuTo3a B 0.5 bu6mmoreka [IOK
KJIETKaX KOHYMKa KOPEIIKA JIyKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MHUKpOIIpernapaTax»

16 b Oenka. Pea a Oro CHHTE3a bubmmorexa HOK

HOCHHTES beia. (LA MATPHHHOTO CHi https://m.edsoo.ru/863e796¢
Bbu6munoreka [JOK

17 Tpancnsus — Ouocuntes benka https://m.edsoo.ru/863e796¢

bu6mmoreka [IOK

18 Hexnerounsie popmbl )KU3HU — BUPYCHI hitps:/m.edsoo.rw/863¢7540

bu6mmoreka [IOK

19 @OpMBI pa3sMHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
)1 OO6pazoBaHue 1 pa3BUTHE MOJIOBBIX KJIETOK. 0.5 bubmmoreka [JOK

OmnonorBopenue. JlabopaTtopHas padora Ne 4 «M3yuenune

https://m.edsoo.ru/863e81b6




CTPOCHUS MMOJIOBBIX KJIICTOK HAa I'OTOBBIX

MUKpOTMpernaparax»»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK

https://m.edso0o.ru/863e8436

23 ['eneTnka — Hayka 0 HACIEJACTBEHHOCTH U U3MEHUYUBOCTH bubmorexa LIOK

https://m.edso0o.ru/863e8612

24 3aKOHOMEPHOCTH HACTEAOBaHUS TPU3HAKOB. bubmmoreka [JOK
MoHOTHOpHIHOE CKPEIUBAHUE https://m.edsoo.ru/863e8878

25 JlurnbpunHoe CKpeuBanue. 3aKOH He3aBUCUMOTO bubnuoreka [IOK
HACJIEN0BAaHU IPU3HAKOB https://m.edsoo.ru/863e¢89a4
CuermuieHHOE HacleI0BaHue Mpu3HaKkoB. JlabopaTopHas

26 paborta Ne 5 «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U 0.5 bubnnorexka [HOK
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(UITBI HA TOTOBBIX https://m.edso00.ru/863e8c60
MUKpOIIpenapaTax»

7 I'enetuka nona. HacnenoBanue Npu3HaKoB, CLETUIEHHBIX C bubmmoreka [JOK
MOJIOM https://m.edso0o.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAst U3MEHUNUBOCTb.

)3 Jlaboparopnas pabota Ne 6. M3ydenue Mo auUKammoOHHOMI 0.5 bubmmoreka [JOK
HW3MEHYNUBOCTH, IOCTPOEHUE BAPUALIMOHHOTO psifia U https://m.edsoo.ru/863e8efe
BapHaIlMOHHON KPUBOM»

Hacnencreennas uamenunBocTh. JlabopaTopHast pabora Ne
29 7. «AHanmu3 MyTanui y 1po30¢uiIbl Ha TOTOBBIX 0.5 bubmmorera LHOK
https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax»
bu6mmoreka [IOK

30 P'enernka wenoseka https://m.edsoo.ru/863e8d78

31 PesepBHEIil ypok. O000IICHHE 110 TEME
«HacnenctBeHHOCTh U U3MEHYMBOCTH OPraHU3MOBY

32 Cenexkuus KaK Hayka v MPOIIECC bu6mmoreka [IOK




https://m.edsoo.ru/863e¢9214

33 MeToabl U NOCTHKEHUSI CEJIEKIINU PACTEHUN U )KUBOTHBIX 1 buGnnorexa LIOK
A A i p https://m.eds00.ru/863e9214
bu6mmoreka [IOK
34 buoTexHonorus kak orpacib NpOU3BOACTBA 1

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KoanuyecTBO 4acos

Nem/m  Tema ypoxa Konrpoanr  IIpakruu JJIeKTPOHHBbIE HU(PPOBbIE
Bcero HbIE ecKme o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 DBOJIIOLIMS U METOJbI €€ NU3YUEHHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
2 Hcropwust pa3BuTHS NpEACTaBICHUN 00 SBOITIONINN 1 bubmorexa [TOK
https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muipososmowss ! https://m.edsoo.ru/863e9cle
[Tomynsiust Kak seMeHTapHas eUHHIA BUIa U
4 sBommonuu. Jlabopatopnas pabora Ne 1 «CpaBHEeHHE BHIOB 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e¢99¢6
10 MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JIBrkyire cuitbl (3JeMEeHTapHbIe (PaKTOPHI) IBOJIOIIUN 1 bubmmorexa [TOK
https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcTecTBenHbIit 0TOOp 1 €10 GOpMBI 1 hitps://m.edsoo.rw/863¢9ed0
Pe3ynbTarsl 3BOIIONMN: TPUCTIOCOOIEHHOCTh OPTaHU3MOB
7 u BunooOpasoBanue. JlabopaTtopHas padora Ne 2 1 0.5 bubanorexa [HOK
«Omnucanue mpucnocoO0ICHHOCTH OpraHu3Ma U €& https://m.edsoo.ru/863e9fde
OTHOCHUTEIIEHOTO XapaKTepar»
8 Hanpasnenust u myTy MaKpO3BOJIIOIIUA 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocTs 3BOMIONINN 1
10 Wcropus xu3Hu Ha 3emile U METO/bI €€ U3yUeHUs 1

11

['mnoTe3sl NPOMCXO0KACHUS )KU3HU HA 3eMIie

bu6mmoreka [IOK




https://m.edsoo.ru/863ea5a6

Bbu6nmuoreka [JOK

12 Pa3BuTue u3HM Ha 3eMiie 1O 3paM U MEepHoIaM hitps://m.cdsoo.ru/863cabbe
OcCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIILHOTO U )KUBOTHOTO
13 mupa. [Ipaktudeckas padora Ne 1 «3ydeHune uckomnaeMprx 0.5 bubmorexa [TOK
. https://m.edsoo.ru/863ca8bc
OCTaTKOB PACTEHUH U )KMBOTHBIX B KOJUICKLIMSIX)
14 CoBpeMeHHas cucTemMa OpraHM4eCcKOro Mupa bubmorexa [JOK
https://m.edsoo.ru/863ea48e
15 DBOJTIOHS YeJTOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
bubanorexka [HOK
16 JBwxkymme cuitbl (pakTopsl) aHTPOIIOTeHE3a hitps-//m.c dsocI)_.Iru 1863eaddd
17 OCHOBHBIE CTaUHN DBOJIIOIINH YEJI0BEKA
18 YenoBeueckue packl M MPUPOIHBIC alallTAIllUU YEI0BEKa buGnnorexa LIOK
https://m.edsoo.ru/863eaca2
19 PesepBHblit ypok. O6001meHue no reme «Bo3HUKHOBEHUE U
pa3BUTHE KU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpenpl 00uTaHUS U YKOJIOTHYECKHUE (PaKTOPHI ngg;;fg;gﬁ}; 63eafoc
Abuotndeckue aktopsl. Jlaboparopras padota Ne 3.
2 «Mopdonorndeckue 0COOCHHOCTH PAaCTCHUH U3 Pa3HbIX 0.5 bubnnorexa [HOK
MmecT oOuTanusy. Jlaboparopnas padora Ne 4. «Bnustaue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YSPEHKOB KOJICYCa
bubnnorexa [HOK
23 buorueckue paxroper https://m.edsocI)_.Iru/863eb348
24 DKOJIOTUYECKUE XaPAKTEPUCTUKU MOMYIISIIIHH. 0.5

[Ipaktraeckas padota Ne 2 «Iloacy€T mioTHOCTH




MOMYJISIUUNA pa3HbIX BUIOB PACTEHHII»

bubanorexa [HOK
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 1 hitps://m.c dsocI)_.Iru 1863ebd6a
bubmmoreka [JOK
26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) 1 hitps://m.c dSO(I)_.II'u 1863ebd6a
7 OCHOBHBIE TIOKA3aTeNIM IKOCUCTEMBI. DKOJIOTUYECKHE ) bubmmoreka [JOK
nupamusl. CBoiicTBa 3xocucteM. Cykueccust https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
bubanorexa [HOK
30 buocdepa — rinobansHas sKocucTemMa 3emMin 1 hitps://m.c dsocI)_.Iru 1863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHocheps 1 E;:g;;t;;ggg@eb 16
32 UYenoseuecTBo B Ouochepe 3emin 1
33 CocytiecTBoBaHUE TPUPOBI U YEIOBEUECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/863ebale
34 Peseprubrit ypok. O6006meHne Tembl «Coo01iecTBa u 1
9KOJIOTHYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2.5




YYEBHO-METOINYECKOE OBECIHEYUEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

- buonorus, 11 knacc/ benses [I.K., bopogun I[1.M., deimimun I'.M. u apyrue; non penakuueit bensesa J1.K., JIpimimmia
I''M., Akunronepnoe o6miectBo «M3narensctBo «IIpocBemenuey

- buonorwus, 10 xnacc/ bensies [1.K., buonorus, 11 xnacc/ benses [[.K., boponun I[1.M., Ipmmmmn .M. u npyrue; mox
penaknueii bensera J[.K., Ipmmmmia .M., Akiimoneproe o6miectBo «M3narenbetBo «lIpocBemenuey Jpvmui .M. u

npyrue; non pexakiuei bensesa [[.K., JIpimmuna [.M., Aknroneproe o6mectBo «M3narensctBo «IIpocBemnienuey

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
-«Meroanueckue pekoMeHjanuu k yueOuuky "OOmas ouonorus” aig 10-11 knaccos noa penakuueit akagemuka JI.K.

bensiea 1 mpodeccopa I'.M. Jlpimimuiiay

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://Ibz.ru/metodist/iumk/biology/files/fcior10-11.pdf
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